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DETAILED ACTION 
Response to Amendment 

The amendment filed on 12/21/2010 has been entered. 

Response to Arguments 
Applicant's arguments with respect to claims 1-5 and 7-10 have been considered 
but are moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 1-2, 4-5 and 8-9 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Bulovic et al., (US. Pub: 2004/0023010) of record in view of Jain et 

al., (US. Pat: 6,797,41 2) of record in further view of Chen et al., (US. Pub: 

2004/0251824 A1). 
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Regarding claim 1 , Bulovic ('01 0) teaches (in at least fig. 1 ; claim 20) a quantum 
dot light emitting device comprising: a top electrode (5); a bottom electrode (2) disposed 
substantially opposite the top electrode on the substrate (1); an inorganic quantum dot 
light emitting layer (not shown; [0027]) provided between the top electrode and the 
bottom electrode; and an electron transport layer (4) is disposed on the inorganic 
quantum dot light emitting layer and the top electrode (5) is formed on top of it; and an 
organic hole transport layer (3) is disposed between the inorganic quantum dot light 
emitting layer (not shown) and the bottom electrode (2), wherein the organic hole 
transport layer is made of material selected from the group consisting of TPD ([0029]). 

However, Bulovic ('010) does not expressly disclose the electron transport layer 
is inorganic and the substrate is made of polyethyleneterephthalate or polycarbonate. 

Further regarding claim 1 , Jain ('412) teaches (in at least fig. 7) a quantum dot 
light emitting device comprised of, in part, an inorganic electron transport layer (col. 5, 
lines 56-59; i.e. the hole blocking layer) for the purpose of enhancing the electron 
injection to the light emitting device and to improve the luminance efficiency of the 
device, but silent about the substrate is made of polyethyleneterephthalate or 
polycarbonate. 

However, it is well known in the art to form light emitting display device with 
substrates made of polyethyleneterephthalate or polycarbonate because of their high 
transparency and flexibility. For instance, Chen ('824) teaches (in at least fig. 2) a 
display device comprised of, in part, a substrate (14) wherein the substrate is made of 
polycarbonate ([0037]). 
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Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to use the inorganic electron transport layer of Jain in the 
device of Bulovic for the purpose of enhancing the electron injection to the light emitting 
device and to improve the luminance efficiency of the device and to further modify with 
the polycarbonate substrate of Chen in order to have a device with good light 
transparency and flexibility. 

Regarding claim 2, Bulovic ('010) as modified by Jain ('412) and Chen ('824) 
teaches (in at least fig. 1 of Bulovic) the quantum dot light-emitting diode further 
comprises: a substrate (1) disposed beneath the bottom electrode (2), wherein the 
organic hole transport layer (3; [0029]) is disposed on the bottom electrode (2), wherein 
the bottom electrode (2) is an anode and the top electrode (5) is a cathode, wherein the 
anode (2), the organic hole transport layer (3), the inorganic quantum dot light emitting 
layer (not shown in the fig. [0027]; see at least claim 20), the inorganic electron 
transport layer (see at least fig. 7 of Jain; item 34; col. 5, lines 56-59) and the cathode 
(5) are formed in this order on the substrate (1). 

Regarding claim 4, Bulovic ('010) teaches (in paragraph [0033]) the inorganic 
quantum dot light emitting layer is made of a material selected from the group consisting 
of: group lll-V compound nanocrystals including CdS, CdSe, ZnS, ZnTe, HgS, HgSe 
and HgTe. 

Regarding claim 5, the limitation "inorganic electron transport layer is formed by 
a solution coating process selected from the group consisting of sol-gel coating, spin 
coating, printing casting and spraying, or a vapor coating process selected from the 
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group consisting of chemical vapor (CVD), sputtering, e-beam evaporation and vacuum 
deposition" is a product-by-process limitation. In spite of the fact a product-by-process 
may recite process limitations; it is the product not the recited process that is covered by 
the claim. Furthermore, patentability of a claim to a product does not rest merely in the 
difference in the method by which the product is made. Rather, it is the product itself 
which must be new and not obvious. It the product in the product-by-process claim is 
the same as or obvious from a product of the prior art, the claim is unpatentable even 
though the prior product was made by a difference process. In re Thorpe, 777 F. 2d 
695, 698, 227 USPQ 964, 966 (Fed. Cir. 1985). 

Regarding claim 8, Bulovic ('010) teaches (in paragraph [0033]) the inorganic 
quantum dot light emitting layer is made of a material selected from the group consisting 
of: group lll-V compound nanocrystals including CdS, CdSe, ZnS, ZnTe, HgS, HgSe 
and HgTe. 

Regarding claim 9, the limitation "inorganic electron transport layer is formed by 
a solution coating process selected from the group consisting of sol-gel coating, spin 
coating, printing casting and spraying, or a vapor coating process selected from the 
group consisting of chemical vapor (CVD), sputtering, e-beam evaporation and vacuum 
deposition" is a product-by-process limitation. In spite of the fact a product-by-process 
may recite process limitations; it is the product not the recited process that is covered by 
the claim. Furthermore, patentability of a claim to a product does not rest merely in the 
difference in the method by which the product is made. Rather, it is the product itself 
which must be new and not obvious. It the product in the product-by-process claim is 
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the same as or obvious from a product of the prior art, the claim is unpatentable even 
though the prior product was made by a difference process. In re Thorpe, 777 F. 2d 
695, 698, 227 USPQ 964, 966 (Fed. Cir. 1985). 

Claims 3 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Bulovic et al., (US. Pub: 2004/0023010) of record in view of Jain et al., (US. Pat: 
6,797,412) of record and Chen et al., (US. Pub: 2004/0251824) as applied to claims 1- 
2, 4-5, and 8-9 above in further view of Kishigami (JP: 2000-215984) of record. 

Regarding claim 3, Bulovic ('010) as modified by Jain ('412) and Chen ('824) 
teaches all the claimed limitations except for the inorganic electron transport layer 
includes an oxide selected from group consisting of Ti02, ZnO, Si02, Sn02, W03, 
Ta203, BaTi03, BaZr03, Zr02, Hf02, AI203, Y203, and ZrSi04; the nitride Si3N4; or 
a semiconductor compound selected from the group consisting of CdS, ZnSe and ZnS. 

However, Jain ('412) teaches (in col. 5, lines 54-59) the hole blocking (i.e. 
electron transport) can be achieved by thin layers of semiconductors or insulators such 
as Ta205, ZnxMg1-xS, ZnxBe1-xS, etc.. or their combination. 

Kishigami ('984) teaches a light emitting device comprised of, in part, an 
inorganic electron transport layer made of materials selected from ZnO and CdS 
([0028]) for the purpose of enhancing the electron injection to the light emitting device 
and to improve the luminance efficiency of the device. 

At the time of invention, it would have been obvious to one of ordinary skill in the 
art to use the inorganic electron transport materials of Kishigami in place of the electron 
transport materials of Bulovic as modified by Jain and Chen for the purpose of 
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enhancing the electron transportability to the light emitting layer and to improve the 
luminance efficiency of the device. 

Regarding claim 7, Kishigami ('984) teaches (in [0028]) the inorganic electron 
material is selected from CdS, ZnO. The reason for combining is the same as for claim 
3. 

Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Bulovic 
et al., (US. Pub: 2004/0023010) of record in view of Kishigami (JP: 2000-215984) of 
record in further view of Chen et al., (US. Pub: 2004/0251824). 

Regarding claim 10, Bulovic ('010) teaches (in at least fig. 1) a quantum dot 
light emitting device comprising: a top electrode (5); a bottom electrode (2) disposed 
substantially opposite the top electrode; an inorganic quantum dot light emitting layer 
(not shown; [0027]) provided between the top electrode and the bottom electrode; and 
an electron transport layer (4) is disposed on the inorganic quantum dot light emitting 
layer, and the top electrode is disposed on the electron transport layer. 

However, Bulovic ('010) does not disclose the electron transport layer is 
inorganic; wherein the inorganic electron transport layer includes an oxide selected from 
group consisting of Ti02, ZnO, Si02, Sn02, W03, Ta203, BaTi03, BaZr03, Zr02, 
Hf02, AI203, Y203, and ZrSi04; the nitride Si3N4; or a semiconductor compound 
selected from the group consisting of CdS, ZnSe and ZnS. 

Kishigami ('984) teaches (abstract) a light emitting device comprised of, in part, 
a luminescent layer (4), an inorganic electron transport layer (3) disposed between the 
luminescent layer (4) and a top electrode (2) on a substrate (7); wherein the electron 
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transport layer comprises a material selected from the group consisting of CdS and ZnO 
([0028] for the purpose of enhancing the electron injection to the light emitting device 
and to improve the luminance efficiency of the device, but silent about the substrate is 
made of polyethyleneterephthalate or polycarbonate. 

However, it is well known in the art to form light emitting display device with 
substrates made of polyethyleneterephthalate or polycarbonate because of their high 
transparency and flexibility. For instance, Chen ('824) teaches (in at least fig. 2) a 
display device comprised of, in part, a substrate (14) wherein the substrate is made of 
polycarbonate ([0037]). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to contemplate of replacing the electron transport layer of 
Bulovic with the inorganic electron transport layer of Kishigami for the purpose of 
enhancing the electron injection to the light emitting device and to improve the 
luminance efficiency of the device and to further modify with the polycarbonate 
substrate of Chen in order to have a device with good light transparency and flexibility. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Mattoussi et al. npl " Electroluminescence from heterostructure of 
polv(phenvlene vinvlene) and inorganic CdSe nanocrvstals " volume 83, number 12. 
Publication 23 march 1998). 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
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§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ELMITO BREVAL whose telephone number is 
(571 )270-3099. The examiner can normally be reached on M-F (8:30 AM-5:00 Pm). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Toan Ton can be reached on (571)-272-2303. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Bumsuk Won/ 

Primary Examiner, Art Unit 2889 

February 15, 2011 
/Elmito Breval/ 
Examiner, Art Unit 2889 



